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IVF Gebelikler ve Sonuclari

GiRiS

Yardimci tireme teknikleri neticesinde elde edi-
len gebelikler, 1978 yilindaki ilk uygulanisindan
gliniimiize giderek yayginlasmis ve toplam gebe-
likler igindeki orani 2%’ye yiikselmistir (1). Ge-
cen yillar igerisinde IVF gebeliklerin maternal
ve fetal olumsuz sonuglar ile iliskisini inceleyen
pek ¢ok calisma yapilmistir. Olumsuz maternal
sonuglardan gebeligin hipertansif hastaliklar:
(gestasyonel hipertansiyon, preeklempsi, eklem-
psi), gestasyonel diyabet ve preterm dogum en
sik Gizerinde durulan olgular iken konjenital de-
fektler, diisiik dogum agirlig1 ve norolojik gelisim
bozukluklar1 IVF gebeliklerle en sik iligki kuru-
lan fetal olumsuz sonuglardir (2). IVF siirecinde-
ki yiiksek 6stradiol seviyeleri, embriyonun erken
donemde embriyo kiiltiiriinde maruz kaldig: ¢ev-
resel etkenler potansiyel sorumlulardan birkaci
olmakla beraber, infertilite tedavisi alan hasta
grubunun spontan gebeliklere kiyasla mevcut ko-
morbiditelerinin siklig1 ve infertiliteye sebep olan
etmenlerin yarattig1 ek patolojilerin de olumsuz
sonuglara katki sagladig1 diisiiniilmektedir.

Gérkem ARICA

HORMONAL VE EPIGENETIK
DEGISIKLIKLER

Epidemiyolojik temelli yapilan c¢aligmalardan
elde edilen sonuglara gore Yardimci Ureme Tek-
nikleri (YUT) ile elde edilen gebeliklerde fetal
gelisim kisithligl, disiik dogum agirlig, preek-
lempsi, preterm dogum ve nadir goriilen genetik
hastaliklarin siklig1 artmaktadir (3,4). Bu sonug-
lar arastirmacilar1 IVF gebeliklerde ortaya ¢ikan
degisiklikler iizerinde galigmaya yonlendirmistir.
IVF gebelik stirecinde GnRH agonist veya anta-
gonsitleri ile uyarilan overlerden toplanan oosit-
lerin in vitro kosullarda sperm ile birlestirilmesi
ile elde edilen embriyo, hiicre kiiltiiriinde belirli
bir siire bekletildikten sonra uterusa transfer edil-
mektedir. Bu siireg boyunca overlerin uyarilmasi
ile overlerden sentezi artan ve ek olarak disari-
dan hazir formda takviye olarak verilen estradi-
ol nedeniyle, spontan gebeliklere kiyasla viicutta
suprafizyolojik bir hormon diizeyi meydana gel-
mektedir. Bu yiiksek hormon diizeyine maruz
kalan embriyoda ortaya ¢ikan epigenetik degi-
sikler ile implantasyon ve plasentasyon siirecinde
aktivasyon gosteren genlerin ekspresyonundaki
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gestasyonel diyabet, koryoamniyonit, konjeni-
tal defektler, diisiik dogum agirlig1 ve plasental
anormallikler gibi bazi riskler artmis gériinmek-
tedir. Risk artisina neden olan etmenlere ait pek
¢ok spekiilasyon mevcut olup, potansiyel sorum-
lularin risk artig1 tizerindeki etkisi netlik kazan-
mamigstir. Uzun donem sonuglar ile ilgili bilgimiz
ise oldukgea kisitl olup kardiyovaskiiler hastalik
riskinde artis iizerinde durulmaktadir. lyi tasar-
lanmis molekiler ve klinik ¢alismalar ile, IVF
prosediiriiniin embriyo, fetiis ve diinyaya gelen
cocuklar iizerindeki etkisine ait daha fazla bilgi
sahibi olunmasi gerekmektedir. Mevcut veriler
is1ginda IVF gebeliklerin takibinde artan riskleri
akilda bulundurmak ve olumsuz gebelik sonug¢-
larmin en 6nemli sorumlusu olan ¢ogul gebe-
likleri azaltmak i¢in tek embriyo transferi 6ne-
risini uygulamaya gayret etmek biiytik 6nem arz
etmektedir.

KAYNAKLAR

1. Sunderam S, Kissin DM, Zhang Y, et al. Assisted Repro-
ductive Technology Surveillance — United States, 2018.
MMWR Surveill Summ 2022;71(No.SS-4):1-19 DOI:
http://dx.doi.org/10.15585/mmwr.ss7104al

2. Sullivan-Pyke CS, Senapati S, Mainigi MA, et al. In Vit-
ro fertilization and adverse obstetric and perinatal out-
comes. Semin Perinatol. 2017 Oct;41(6):345-353. doi:
10.1053/j.semperi.2017.07.001.

3. Qin J, Sheng X, Wu D, et al. Adverse Obstetric Outco-
mes Associated With In Vitro Fertilization in Singleton
Pregnancies. Reprod Sci. 2017 Apr;24(4):595-608. doi:
10.1177/1933719116667229.

4. Qin JB, Sheng XQ, Wu D, et al. Worldwide prevalen-
ce of adverse pregnancy outcomes among singleton
pregnancies after in vitro fertilization/intracytoplasmic
sperm injection: a systematic review and meta-analysis.
Arch Gynecol Obstet. 2017 Feb;295(2):285-301. doi:
10.1007/s00404-016-4250-3.

5. Kalra SK, Ratcliffe SJ, Coutifaris C, et al. Ovarian sti-
mulation and low birth weight in newborns conce-
ived through in vitro fertilization. Obstet Gynecol.
2011 Oct;118(4):863-71. doi: 10.1097/AO0G.0b013e-
31822be65f.

6. Chung K, Coutifaris C, Chalian R, et al. Factors inf-
luencing adverse perinatal outcomes in pregnancies
achieved through use of in vitro fertilization. Fertil
Steril. 2006 Dec;86(6):1634-41. doi: 10.1016/j.fertns-
tert.2006.04.038.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Mainigi MA, Olalere D, Burd I, et al. Peri-implantation
hormonal milieu: elucidating mechanisms of abnormal
placentation and fetal growth. Biol Reprod. 2014 Feb
13;90(2):26. doi: 10.1095/biolreprod.113.110411.

de Waal E, Vrooman LA, Fischer E, et al. The cumulative
effect of assisted reproduction procedures on placental
development and epigenetic perturbations in a mouse
model. Hum Mol Genet. 2015 Dec 15;24(24):6975-85.
doi: 10.1093/hmg/ddv400.

Song S, Ghosh ], Mainigi M, et al. DNA methylation
differences between in vitro- and in vivo-conceived
children are associated with ART procedures rather
than infertility. Clin Epigenetics. 2015 Apr 8;7(1):41.
doi: 10.1186/s13148-015-0071-7.

Doherty AS, Mann MR, Tremblay KD, et al. Differen-
tial effects of culture on imprinted H19 expression in
the preimplantation mouse embryo. Biol Reprod. 2000
Jun;62(6):1526-35. doi: 10.1095/biolreprod62.6.1526.
Mainigi M, Rosenzweig JM, Lei J, et al. Peri-Implanta-
tion Hormonal Milieu: Elucidating Mechanisms of Ad-
verse Neurodevelopmental Outcomes. Reprod Sci. 2016
Jun;23(6):785-94. doi: 10.1177/1933719115618280.
Chih HJ, Elias FTS, Gaudet L, et al. Assisted reproduc-
tive technology and hypertensive disorders of pregnan-
cy: systematic review and meta-analyses. BMC Preg-
nancy Childbirth. 2021 Jun 28;21(1):449. doi: 10.1186/
$12884-021-03938-8.

Thomopoulos C, Salamalekis G, Kintis K, et al. Risk of
hypertensive disorders in pregnancy following assisted
reproductive technology: overview and meta-analysis.
] Clin Hypertens (Greenwich). 2017 Feb;19(2):173-183.
doi: 10.1111/jch.12945.

Pandey S, Shetty A, Hamilton M, et al. Obstetric and
perinatal outcomes in singleton pregnancies resulting
from IVF/ICSI: a systematic review and meta-analysis.
Hum Reprod Update. 2012 Sep-Oct;18(5):485-503. doi:
10.1093/humupd/dms018.

Almasi-Hashiani A, Omani-Samani R, Mohamma-
di M, et al. Assisted reproductive technology and the
risk of preeclampsia: an updated systematic review and
meta-analysis. BMC Pregnancy Childbirth. 2019 May
2;19(1):149. doi: 10.1186/s12884-019-2291-x.

Qin J, Liu X, Sheng X, et al. Assisted reproductive te-
chnology and the risk of pregnancy-related compli-
cations and adverse pregnancy outcomes in singleton
pregnancies: a meta-analysis of cohort studies. Fertil
Steril. 2016 Jan;105(1):73-85.e1-6. doi: 10.1016/j.fert-
nstert.2015.09.007.

Ganer Herman H, Mizrachi Y, Shevach Alon A, et al.
Obstetric and perinatal outcomes of in vitro fertilizati-
on and natural pregnancies in the same mother. Fertil
Steril. 2021 Apr;115(4):940-946. doi: 10.1016/j.fertns-
tert.2020.10.060.

Geisler ME, O'Mahony A, Meaney S, et al. Obstetric
and perinatal outcomes of twin pregnancies conceived
following IVF/ICSI treatment compared with sponta-
neously conceived twin pregnancies. Eur J Obstet Gy-
necol Reprod Biol. 2014 Oct;181:78-83. doi: 10.1016/j.
ejogrb.2014.07.033.



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Cavoretto P, Candiani M, Giorgione V, et al. Risk of
spontaneous preterm birth in singleton pregnancies
conceived after IVF/ICSI treatment: meta-analysis
of cohort studies. Ultrasound Obstet Gynecol. 2018
Jan;51(1):43-53. doi: 10.1002/uog.18930.

Wisborg K, Ingerslev HJ, Henriksen TB. In vitro fertili-
zation and preterm delivery, low birth weight, and ad-
mission to the neonatal intensive care unit: a prospecti-
ve follow-up study. Fertil Steril. 2010 Nov;94(6):2102-6.
doi: 10.1016/j.fertnstert.2010.01.014.

Romero R, Dey SK, Fisher SJ. Preterm labor: one syndro-
me, many causes. Science. 2014 Aug 15;345(6198):760-
5. doi: 10.1126/science.1251816.

Luke B, Gopal D, Cabral H, et al. Pregnancy, birth, and
infant outcomes by maternal fertility status: the Massa-
chusetts Outcomes Study of Assisted Reproductive Te-
chnology. Am J Obstet Gynecol. 2017 Sep;217(3):327.
el-327.e14. doi: 10.1016/j.aj0g.2017.04.006.

Wang Y, Shi H, Chen L, et al. Absolute Risk of Adverse
Obstetric Outcomes Among Twin Pregnancies After In
Vitro Fertilization by Maternal Age. JAMA Netw Open.
2021 Sep 1;4(9):€2123634. doi: 10.1001/jamanetworko-
pen.2021.23634.

Ashrafi M, Gosili R, Hosseini R, et al. Risk of gestati-
onal diabetes mellitus in patients undergoing assis-
ted reproductive techniques. Eur J Obstet Gynecol
Reprod Biol. 2014 May;176:149-52. doi: 10.1016/j.
ejogrb.2014.02.009.

Sesmilo G, Prats P, Alvarez M, et al. Gestational dia-
betes prevalence and outcomes in women undergoing
assisted reproductive techniques (ART). Endocrinol
Diabetes Nutr (Engl Ed). 2022 Dec;69(10):837-843.
doi: 10.1016/j.endien.2022.11.016.

Coussa A, Hasan HA, Barber TM. Early Predictors of
Gestational Diabetes Mellitus in IVF-Conceived Preg-
nancies. Endocr Pract. 2021 Jun;27(6):579-585. doi:
10.1016/j.eprac.2020.10.020.

Gibbs RS, Duff P. Progress in pathogenesis and ma-
nagement of clinical intraamniotic infection. Am J
Obstet Gynecol. 1991 May;164(5 Pt 1):1317-26. doi:
10.1016/0002-9378(91)90707-x.

Gilstrap LC 3rd, Cox SM. Acute chorioamnionitis.
Obstet Gynecol Clin North Am. 1989 Jun;16(2):373-9.
PMID: 2674804.

Newton ER. Chorioamnionitis and intraamniotic in-
fection. Clin Obstet Gynecol. 1993 Dec;36(4):795-808.
doi: 10.1097/00003081-199312000-00004.

Katzman PJ. Chronic inflammatory lesions of the
placenta. Semin Perinatol. 2015 Feb;39(1):20-6. doi:
10.1053/j.semperi.2014.10.004.

Kim CJ, Romero R, Chaemsaithong P, et al. Chronic
inflammation of the placenta: definition, classification,
pathogenesis, and clinical significance. Am ] Obstet
Gynecol. 2015 Oct;213(4 Suppl):S53-69. doi: 10.1016/j.
2j0g.2015.08.041.

Styer AK, Parker HJ, Roberts DJ, et al. Placental villitis of
unclear etiology during ovum donor in vitro fertilization
pregnancy. Am J Obstet Gynecol. 2003 Oct;189(4):1184-
6. doi: 10.1067/s0002-9378(03)00577-5.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

IVF Gebelikler ve Sonuclari “Im—

Fusun Gundogan, Diana W. Bianchi, et al. Placental
pathology in egg donor pregnancies. Fertility and Ste-
rility. Volume 93, Issue 2, 2010, Pages 397-404, ISSN
0015-0282. doi: 10.1016/j.fertnstert.2008.12.144.

NiM, Li L, Zhang Q, et al. Association of chorioamnio-
nitis with infertility treatment and subsequent neonatal
outcomes in the US: a population-based cohort study.
BMC Pregnancy Childbirth. 2023 May 20;23(1):369.
doi: 10.1186/512884-023-05619-0.

Sabban H, Zakhari A, Patenaude V, et al. Obstetrical
and perinatal morbidity and mortality among in-vit-
ro fertilization pregnancies: a population-based study.
Arch Gynecol Obstet. 2017 Jul;296(1):107-113. doi:
10.1007/s00404-017-4379-8.

Ganer Herman H, Mevorach Zussman N, Krajden
Haratz K, et al. Candida glabrata Chorioamnionitis
following in vitro Fertilization: Review of the Litera-
ture. Gynecol Obstet Invest. 2015;80(3):145-7. doi:
10.1159/000431221.

Vermey BG, Buchanan A, Chambers GM, et al. Are
singleton pregnancies after assisted reproduction te-
chnology (ART) associated with a higher risk of pla-
cental anomalies compared with non-ART singleton
pregnancies? A systematic review and meta-analysis.
BJOG. 2019 Jan;126(2):209-218. doi: 10.1111/1471-
0528.15227.

Tsutsumi R, Fujimoto A, Osuga Y, et al. Singleton preg-
nancy outcomes after assisted and non-assisted repro-
ductive technology in infertile patients. Reprod Med
Biol. 2012 Mar 13;11(3):149-153. doi: 10.1007/s12522-
012-0125-x.

Petersen SH, Bergh C, Gissler M, et al. Time trends in
placenta-mediated pregnancy complications after as-
sisted reproductive technology in the Nordic countries.
Am J Obstet Gynecol. 2020 Aug;223(2):226.e1-226.e19.
doi: 10.1016/j.20g.2020.02.030

Esh-Broder E, Ariel I, Abas-Bashir N, et al. Placenta
accreta is associated with IVF pregnancies: a retrospe-
ctive chart review. BJOG. 2011 Aug;118(9):1084-9. doi:
10.1111/j.1471-0528.2011.02976.x.

Hung TH, Shau WY, Hsieh CC, et al. Risk factors for
placenta accreta. Obstet Gynecol. 1999 Apr;93(4):545-
50. doi: 10.1016/50029-7844(98)00460-8.

Cavoretto P, Giorgione V, Cipriani S, et al. Nuchal trans-
lucency measurement, free f-hCG and PAPP-A con-
centrations in IVF/ICSI pregnancies: systematic review
and meta-analysis. Prenat Diagn. 2017 Jun;37(6):540-
555. doi: 10.1002/pd.5052.

Wang J, Liu Q, Deng B, et al. Pregnancy outcomes of
Chinese women undergoing IVF with embryonic cr-
yopreservation as compared to natural conception.
BMC Pregnancy Childbirth. 2021 Jan 9;21(1):39. doi:
10.1186/s12884-020-03486-7.

Hou W, Shi G, Ma Y, et al. Impact of preimplantation
genetic testing on obstetric and neonatal outcomes:
a systematic review and meta-analysis. Fertil Ste-
ril. 2021 Oct;116(4):990-1000. doi: 10.1016/j.fertns-
tert.2021.06.040.



—IEXAl| INFERTILITE VE YARDIMCI UREME TEKNIKLERI

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Cozzolino M, Cecchino GN, Garcia Velasco JA, et
al. Preimplantation genetic testing for aneuploidy is
not related to adverse obstetric and neonatal outco-
mes in singleton pregnancies. Hum Reprod. 2023 Jun
19:dead123. doi: 10.1093/humrep/dead123.

Zheng W, Yang C, Yang S, et al. Obstetric and neonatal
outcomes of pregnancies resulting from preimplantati-
on genetic testing: a systematic review and meta-analy-
sis. Hum Reprod Update. 2021 Oct 18;27(6):989-1012.
doi: 10.1093/humupd/dmab027.

Zhao J, Xu B, Zhang Q, et al. Which one has a better
obstetric and perinatal outcome in singleton pregnan-
cy, IVF/ICSI or FET?: a systematic review and meta-a-
nalysis. Reprod Biol Endocrinol. 2016 Aug 30;14(1):51.
doi: 10.1186/512958-016-0188-3.

Killén B, Finnstrom O, Nygren KG, et al. In vitro fer-
tilization (IVF) in Sweden: infant outcome after dif-
ferent IVF fertilization methods. Fertil Steril. 2005
Sep;84(3):611-7. doi: 10.1016/j.fertnstert.2005.02.038.
Hu KL, Kawai A, Hunt S, et al. Endometrial thick-
ness in the prediction of neonatal adverse outcomes
in frozen cycles for singleton pregnancies. Reprod Bi-
omed Online. 2021 Sep;43(3):553-560. doi: 10.1016/j.
rbmo.2021.04.014.

Wu J, Huang J, Dong J, et al. The thicker the endomet-
rium, the better the neonatal outcomes? Hum Reprod
Open. 2023 Jul 13;2023(3):hoad028. doi: 10.1093/hro-
pen/hoad028.

Chen L, Yang T, Zheng Z, et al. Birth prevalence of con-
genital malformations in singleton pregnancies resul-
ting from in vitro fertilization/intracytoplasmic sperm
injection worldwide: a systematic review and meta-a-
nalysis. Arch Gynecol Obstet. 2018 May;297(5):1115-
1130. doi: 10.1007/s00404-018-4712-x.

Koivurova S, Hartikainen AL, Gissler M, et al. Neona-
tal outcome and congenital malformations in children
born after in-vitro fertilization. Hum Reprod. 2002
May;17(5):1391-8. doi: 10.1093/humrep/17.5.1391.
Reefhuis J, Honein MA, Schieve LA, et al. National
Birth Defects Prevention Study. Assisted reproductive
technology and major structural birth defects in the
United States. Hum Reprod. 2009 Feb;24(2):360-6. doi:
10.1093/humrep/den387.

Wen SW, Leader A, White RR, et al. A comprehensive
assessment of outcomes in pregnancies conceived by
in vitro fertilization/intracytoplasmic sperm injection.
Eur J Obstet Gynecol Reprod Biol. 2010 Jun;150(2):160-
5. doi: 10.1016/j.¢jogrb.2010.02.028.

Liberman RF, Getz KD, Heinke D, et al. Assisted Repro-
ductive Technology and Birth Defects: Effects of Sub-
fertility and Multiple Births. Birth Defects Res. 2017
Aug 15;109(14):1144-1153. doi: 10.1002/bdr2.1055.
Zhu JL, Basso O, Obel C, et al. Infertility, infertility tre-
atment, and congenital malformations: Danish natio-
nal birth cohort. BMJ. 2006 Sep 30;333(7570):679. doi:
10.1136/bmj.38919.495718.AE.

Giorgione V, Parazzini F, Fesslova V, et al. Congenital
heart defects in IVF/ICSI pregnancy: systematic review
and meta-analysis. Ultrasound Obstet Gynecol. 2018
Jan;51(1):33-42. doi: 10.1002/u0g.18932.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Davies MJ, Moore VM, Willson KJ, et al. Reproducti-
ve technologies and the risk of birth defects. N Engl ]
Med. 2012 May 10;366(19):1803-13. doi: 10.1056/NE]-
Moal008095.

Belva F, Henriet S, Van den Abbeel E, et al. Neonatal
outcome of 937 children born after transfer of cryopre-
served embryos obtained by ICSI and IVF and compa-
rison with outcome data of fresh ICSI and IVF cycles.
Hum Reprod. 2008 Oct;23(10):2227-38. doi: 10.1093/
humrep/den254.

Pinborg A, Loft A, Rasmussen S, et al. Neonatal out-
come in a Danish national cohort of 3438 IVE/ICSI
and 10,362 non-IVF/ICSI twins born between 1995
and 2000. Hum Reprod. 2004 Feb;19(2):435-41. doi:
10.1093/humrep/deh063.

Wilkins-Haug L. Assisted reproductive technology,
congenital malformations, and epigenetic disease. Clin
Obstet Gynecol. 2008 Mar;51(1):96-105. doi: 10.1097/
GREO0b013e318161d25a.

Uyar A, Seli E. The impact of assisted reproductive tech-
nologies on genomic imprinting and imprinting disor-
ders. Curr Opin Obstet Gynecol. 2014 Jun;26(3):210-
21. doi: 10.1097/GCO.0000000000000071.

Ludwig M, Katalinic A, Gross S, et al. Increased preva-
lence of imprinting defects in patients with Angelman
syndrome born to subfertile couples. ] Med Genet. 2005
Apr;42(4):289-91. doi: 10.1136/jmg.2004.026930.
DeBaun MR, Niemitz EL, Feinberg AP. Association
of in vitro fertilization with Beckwith-Wiedemann
syndrome and epigenetic alterations of LIT1 and
H19. Am ] Hum Genet. 2003 Jan;72(1):156-60. doi:
10.1086/346031. Epub 2002 Nov 18.

Maher ER, Brueton LA, Bowdin SC, et al. Beckwit-
h-Wiedemann syndrome and assisted reproduction
technology (ART). ] Med Genet. 2003 Jan;40(1):62-4.
doi: 10.1136/jmg.40.1.62.

Gicquel C, Gaston V, Mandelbaum J, et al. In vitro
fertilization may increase the risk of Beckwith-Wie-
demann syndrome related to the abnormal imprin-
ting of the KCN1OT gene. Am J Hum Genet. 2003
May;72(5):1338-41. doi: 10.1086/374824.

Halliday ], Oke K, Breheny S, et al. Beckwith-Wiede-
mann syndrome and IVF: a case-control study. Am J
Hum Genet. 2004 Sep;75(3):526-8. doi: 10.1086/423902.
Sutcliffe AG, Peters CJ, Bowdin S, et al. Assisted repro-
ductive therapies and imprinting disorders--a prelimi-
nary British survey. Hum Reprod. 2006 Apr;21(4):1009-
11. doi: 10.1093/humrep/dei405.

Rossignol S, Steunou V, Chalas C, et al. The epigene-
tic imprinting defect of patients with Beckwith-Wie-
demann syndrome born after assisted reproductive
technology is not restricted to the 11pl5 region. J
Med Genet. 2006 Dec;43(12):902-7. doi: 10.1136/
jmg.2006.042135.

Lim D, Bowdin SC, Tee L, et al. Clinical and molecular
genetic features of Beckwith-Wiedemann syndrome as-
sociated with assisted reproductive technologies. Hum
Reprod. 2009 Mar;24(3):741-7. doi: 10.1093/humrep/
den406.



71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Chang AS, Moley KH, Wangler M, et al. Association
between Beckwith-Wiedemann syndrome and assisted
reproductive technology: a case series of 19 patients.
Fertil Steril. 2005 Feb;83(2):349-54. doi: 10.1016/j.fert-
nstert.2004.07.964

Lidegaard O, Pinborg A, Andersen AN. Imprinting
diseases and IVF: Danish National IVF cohort study.
Hum Reprod. 2005 Apr;20(4):950-4. doi: 10.1093/
humrep/deh714.

Mussa A, Molinatto C, Cerrato E et al. Assisted Repro-
ductive Techniques and Risk of Beckwith-Wiedemann
Syndrome. Pediatrics. 2017 Jul;140(1):20164311. doi:
10.1542/peds.2016-4311.

Bowdin S, Allen C, Kirby G, et al. A survey of assis-
ted reproductive technology births and imprinting di-
sorders. Hum Reprod. 2007 Dec;22(12):3237-40. doi:
10.1093/humrep/dem?268.

Cortessis VK, Azadian M, Buxbaum J, et al. Compre-
hensive meta-analysis reveals association between mul-
tiple imprinting disorders and conception by assisted
reproductive technology. J Assist Reprod Genet. 2018
Jun;35(6):943-952. doi: 10.1007/s10815-018-1173-x.
Hattori H, Hiura H, Kitamura A, et al. Association of
four imprinting disorders and ART. Clin Epigenetics.
2019 Feb 7;11(1):21. doi: 10.1186/s13148-019-0623-3.
Johnson JP, Beischel L, Schwanke C, et al. Overrepre-
sentation of pregnancies conceived by artificial repro-
ductive technology in prenatally identified fetuses with
Beckwith-Wiedemann syndrome. J Assist Reprod Ge-
net. 2018 Jun;35(6):985-992. doi: 10.1007/s10815-018-
1228-z.

Carli D, Operti M, Russo S, et al. Clinical and molecular
characterization of patients affected by Beckwith-Wie-
demann spectrum conceived through assisted reprodu-
ction techniques. Clin Genet. 2022 Oct;102(4):314-323.
doi: 10.1111/cge.14193.

Lim DH, Maher ER. Genomic imprinting syndromes
and cancer. Adv Genet. 2010;70:145-75. doi: 10.1016/
B978-0-12-380866-0.60006-X.

Bal MH, Harlev A, Sergienko R, et al. Possible associa-
tion between in vitro fertilization technologies and of-
fspring neoplasm. Fertil Steril. 2021 Jul;116(1):105-113.
doi: 10.1016/j.fertnstert.2020.12.013.

Spector LG, Brown MB, Wantman E, et al. Association
of In Vitro Fertilization With Childhood Cancer in the
United States. JAMA Pediatr.2019 Jun 1;173(6):190392.
doi: 10.1001/jamapediatrics.2019.0392.

Hargreave M, Jensen A, Hansen MK, et al. Associati-
on Between Fertility Treatment and Cancer Risk in
Children. JAMA. 2019 Dec 10;322(22):2203-2210. doi:
10.1001/jama.2019.18037.

Spaan M, van den Belt-Dusebout AW, van den Heu-
vel-Eibrink MM, et al. OMEGA-steering group. Risk of
cancer in children and young adults conceived by as-
sisted reproductive technology. Hum Reprod. 2019 Apr
1;34(4):740-750. doi: 10.1093/humrep/dey394.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

IVF Gebelikler ve Sonuclari “Im—

Vassard D, Schmidt L, Pinborg A, et al. Mortality in
Women Treated With Assisted Reproductive Techno-
logy-Addressing the Healthy Patient Effect. Am ] Epi-
demiol. 2018 Sep 1;187(9):1889-1895. doi: 10.1093/aje/
kwy085

Engin Ustiin Y, Sanisoglu S, Cinar M, et al. A view of
maternal mortalities in women conceiving through as-
sisted reproductive techniques: A nation-based study of
Turkey. ] Chin Med Assoc. 2018 Nov;81(11):985-989.
doi: 10.1016/j.jcma.2018.05.006.

Sarmon KG, Eliasen T, Knudsen UB, et al. Assisted
reproductive technologies and the risk of stillbirth in
singleton pregnancies: a systematic review and me-
ta-analysis. Fertil Steril. 2021 Sep;116(3):784-792. doi:
10.1016/j.fertnstert.2021.04.007.

Wong K, Carson KR, Crane J. Risk of stillbirth in sing-
leton gestations following in vitro methods of concepti-
on: a systematic review and meta-analysis. BJOG. 2021
Sep;128(10):1563-1572. doi: 10.1111/1471-0528.16691.
Stromberg B, Dahlquist G, Ericson A, et al. Neurological
sequelae in children born after in-vitro fertilisation: a po-
pulation-based study. Lancet. 2002 Feb 9;359(9305):461-
5. doi: 10.1016/S0140-6736(02)07674-2.

Spangmose AL, Malchau SS, Schmidt L, et al. Acade-
mic performance in adolescents born after ART-a nati-
onwide registry-based cohort study. Hum Reprod. 2017
Feb;32(2):447-456. doi: 10.1093/humrep/dew334.

Zhu JL, Basso O, Obel C, et al. Infertility, infertility
treatment and psychomotor development: the Da-
nish National Birth Cohort. Paediatr Perinat Epide-
miol. 2009 Mar;23(2):98-106. doi: 10.1111/j.1365-
3016.2008.00989.x.

Norrman E, Petzold M, Bergh C, et al. School perfor-
mance in singletons born after assisted reproductive te-
chnology. Hum Reprod. 2018 Oct 1;33(10):1948-1959.
doi: 10.1093/humrep/dey273.

Knoester M, Helmerhorst FM, Vandenbroucke JP, et al.
Artificial Reproductive Techniques Follow-up Project.
Cognitive development of singletons born after intra-
cytoplasmic sperm injection compared with in vitro
fertilization and natural conception. Fertil Steril. 2008
Aug;90(2):289-96. doi: 10.1016/j.fertnstert.2007.06.090.
Liu L, Gao J, He X, et al. Association between assisted
reproductive technology and the risk of autism spect-
rum disorders in the offspring: a meta-analysis. Sci Rep.
2017 Apr 7;7:46207. doi: 10.1038/srep46207.

Killén AJ, Finnstrom OO, Lindam AP, et al. Is there an
increased risk for drug treated attention deficit/hypera-
ctivity disorder in children born after in vitro fertilizati-
on? Eur J Paediatr Neurol. 2011 May;15(3):247-53. doi:
10.1016/1.ejpn.2010.12.004.

Hvidtjern D, Grove J, Schendel D, et al. Risk of autism
spectrum disorders in children born after assisted con-
ception: a population-based follow-up study. ] Epide-
miol Community Health. 2011 Jun;65(6):497-502. doi:
10.1136/jech.2009.093823.



—IETRIIl INFERTILITE VE YARDIMCI UREME TEKNIKLERI

96. Fountain C, Zhang Y, Kissin DM, et al. Association
between assisted reproductive technology concepti-
on and autism in California, 1997-2007. Am ] Pub-
lic Health. 2015 May;105(5):963-71. doi: 10.2105/
AJPH.2014.302383.

97. Asserhoj LL, Mizrak I, Heldarskard GF, et al. Childho-
od BMI after ART with frozen embryo transfer. Hum
Reprod. 2023 Aug 1;38(8):1578-1589. doi: 10.1093/
humrep/dead127.

98. Meister TA, Rimoldi SE Soria R, et al. Association of
Assisted Reproductive Technologies With Arterial
Hypertension During Adolescence. ] Am Coll Car-
diol. 2018 Sep 11;72(11):1267-1274. doi: 10.1016/j.
jacc.2018.06.060.

99. Guo XY, Liu XM, Jin L, et al. Cardiovascular and meta-
bolic profiles of offspring conceived by assisted repro-
ductive technologies: a systematic review and meta-a-
nalysis. Fertil Steril. 2017 Mar;107(3):622-631.e5. doi:
10.1016/j.fertnstert.2016.12.007.

100. Norrman E, Petzold M, Gissler M, et al. Cardiovas-
cular disease, obesity, and type 2 diabetes in children
born after assisted reproductive technology: A po-
pulation-based cohort study. PLoS Med. 2021 Sep
7;18(9):e1003723. doi: 10.1371/journal.pmed.1003723.





